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20 £ 29.000 S 
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[£JAF§^S] 13 m 525,000 S! 

557,000 a 
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1020020079187 #^ 2003/4/28 

[ja.^] 

^ -B-7] <ai^ assail- 9*i|sHr M-i^^sfl^ ^ °1» *fl 

^-71 ^ ^-aVs)^ oi^ -SsJ^Me (silicate) H-i^*}* 

«H. -*7l ^aHMH q-^o^^ f^-^f 7H^, ^-71 # a}ohi A o > 7l 

#e^7> ^"«a (intercalation) sq<H £ *\)&^ ^£ 

£ ^ -B-71 <ajL<5] ^» ^ 7MJ1 fl-g- 

.£ 1 
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f • 

V 

t •■ 

^ 1020020079187 H*}: 2003/4/28 

M-i^^^M 1 ^ ^ ol-g. ^fl-g-^V <£s^l*KNanocomposite electrolyte membrane and 
fuel cell employing the same} 

7l/€*> ^ M-S- 3-§-€ ^ 5£4. 

<4> ^^11 <H:S^ ^tt £.5.31*1^, *}-g-£lfe ^Sr PEM (polymer 

electrolyte membrane, JL&x} , (phosphoric acid) y c v ^ , -§-§-^" 

(molten carbonate) «<H4 , -H*fl^s|-# (solid oxide) t^-^ ^ °- 
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V 1020020079187 QA- 2003/4/28 

<5> <£S*I*1^ ofl^c^ <&g.£.*]±= <£»V*{SL£. &<$7}+, ufl^fc ^-o] A}-g- 

<?> <^1<£S cflS^^l ^ ^^^Q-iQ (direct methanol fuel 

cell) <£JL^*m 1^2}JLS- ^S^i tifl^r-i: ^r-g-^#, ^1^1 

AS. <Sfi^ -g-ol*>7l *fl-g-ofl ( ^S-^^l^ W 4i 

^s)- 7>^oi 7 RV ^ f^<3 <&3^ 

^o]^4 AV^o] ^6fl 0^^. 7 |i£ £-§-0.3. ^SM, tiV-g-^^r 
<9> °fli^ : CH3OH + H 2 0 -* 6 H + + 6 e" + C0 2 

<io> : 1.5 0 2 + 6 H + + 6 e" -* 3 H 2 0 

<n> ^ *>-§- : CH3OH + 1.5 0 2 -* 2 H 2 0 + C0 2 

31 S. *M 7fli^.S o]^*Vx4. ^^ofl^^ ^°l£r, si^st ^ 
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1020020079187 %:% QA- 2003/4/28 

tii-i-^c^ ^-4 oIav^e]-^!- ^'*Rr ?A Q }3., °1 *HHH "(IfM-^ <g^<*D sfl^eKr 

<H1M4^ ##^ol ^y}^^}^ ^^'cf. 

-8rOl ?fl^JE.3. o]^^}7l -f-3. ^ ^^ulej-, ofl^c^. 7fl^^l- 

Nafion : Dupont^ 7} A>-g-£|ji oicf. o]Ei*V H^)-^*lll n -l^ ^^-8: 

7}x}51 9X^, #1- f-^^S^ ^l^^S^* ^*>7fl €4. 

<is> oj^aj 0.3. ofl^cciiA-] nfle^^ -§-4 ins. aV-g-*>7l n fl^- 6 fl, ^llM: 1#4 # l 

#0] ^Ofl 64 ^-g-Ofl)^-.A>-g-^ 7j\0) OjAj-^olCf. 0]e^ 

Jl^-JE^l nfl^ ^-g-ofl ^.g. A>-g-S>^, Ul til-g-^ ^m^-ol ^ Jl^-7>>^«fl 

U^S. ^-AVsjui, o)^ ufl^-i- (cross-over)* ^^^1^711 4^, ^4^0. 

S <£jL;d4^ s§±§-#^7\ Ajz|*V olsTfl 44. oleltr 3Si^.tH» y o V 

4*}7l fl*flA^ 4«}-§- nfl^Sl #^o> *V4. o_S 6-16 

^-§-^# av^-^-o.^ u]nvo. o)]^4 °<M- #°J^f. neiM- 7-^51 ufl^ ^ 
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<i7> oja^ pft^-a-, ofl^-a- ^-4 ^ ^ <£j^ as^tHl- y ^l*> 

7] ^*1 #^7fl ^l^Slal 

<18> Dl^-ms] xl]5,409,785S, ^5,795,66831, ^16,054,230^, *116,242,122Jl, afl 

5,981,097^, ^16,130,175^ ^ cf^S* ^fl^* 7]\^}^}^. 

<19> ul^s.^ *)l5,795,496Jl, *fl6, 510,047Jl, ^16,194,474^ tfll^ ^ 

^€ ^fl^* 7fl^l^V5|t^. 

<20> ol^-m^ ^15,919,583^, ^15,849,428^ ^ ^<>l-£^-£^ ^l^*}* 

<2l> nl^Sl ^14,985,315^^ ^L°l£r*l:E^ 7fl 

^1*>$24. *1^-*1 *fl5, 672,439^ 2^ ^~g-^ 7lHi5}«r}-. 
[^ol o]-^> 71 4^fl] 

<22> ^ -^-71 ^S^l HiilBlt ^*fl€Hr ^ "It ^ 

^ ^ *!-§-] 

<23> ^ ^<sj ^^^^i-g- t^^M^*, ^l^^l* ^ -S-71 # 

Sl^l ^1 ^Jr^M oi^ ^E^Hh (silicate) i4^<y7># 3E#*M , #7] ^^^1°1H 



<16> 



^^Hel- ^ ^Sf i^fe aj*H ^^-1- ^> 
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V 1020020079187 #^ H*}: 2003/4/28 

4i^*Kr #4^21 7>*H, #7l i+ii<a^ # A>o]ofl ^V 7 ] ^^t^ 7 > ^ 
(intercalation) 5^4 <%7] 4i^7>^ &4 . 

< 24 > iKr^l- (silicate minerals)^ ol^sHf-^sJ- ^-^^VS^s! ^iS^ %■ 

%H4. fl-^^r Si0 4 " 4 ^ ^ -g-°l^r4 ^ s)<^ o}t}. fl-^oj 

4tifl^S n 47fl^ ^oj^-ol ^a}^*)] H.<#o.S Mfl^r]-. Si0 4 ^^7} ^ 

^2,°] 7}^o]^ t ZL ^4 tifl^Aj-tfloll <^fl fl-^^r, l^fl-A]-^, ^ S .fl-AV^ ( 

Sir^, cl^fl-xv^, ^SfM^, ^Sfl-^:^ tAS ^--ff-^4. o] ^fl-A><* 
o] rflS^o] 5Hr fl-^^14. €S.fl-^£r Si0 4 ^> 1 3^7> 37fl^ ^hi^4 

4 ^-fr^H t^at ^4. 

<25> #^2,-. fl-AV^^ f^ 2f ^S^-l-(clay)^: 3EW4. ^£ 

1- 7>^fetfl, 2#^S H^r 3^^2:1- ?Hr4. #7fe 4*^, **Hr £.5-^3.4°! B. 

1-4. 4°J °144 S^#^r 2-¥ €4. 

<26> #7l f^^S* 5fe ^sMMH^r, , i^4°lH (smectite), «H^4 

^lB (vermiculite), ^-S.o1a>o]h (hal loysite) , ^]4 A r°lH (sericite), 4°14 

(mica), JE^r o)s.cq -o^ - oi^ 

<27> Aj-7] ^rfjE^-ole^ ^-^l^o] afl^A^, (montmorillonite), 

°1H (saponite), Hflol^olH (beidel 1 ite) , feB^-M-olH (nontronite) , «];&4 0 lB 

(hector ite), ^4 ^-4°lB (stevensite) #^1 $14. 
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•1020020079187 #^ Qx}: 2003/4/28 

<28> # 7 ] ^el?flolH M-i^r^r ^ti>^ °_S. 1 ^ lOOnm ^ ^^3711- 

<29> ^-71 i4^4^£*M^H °le-itl- ^ ^eli^lB ^^^m 

5fe H-i^*]-^ f^ofl ^j-7l Jl^>7> #<?K intercalation)^^ &t=k 

(exfoliation) & ^$\£- $X^. 

*fl ^ns. ^7} ^1 SI7HM-, #7] ^->ol Aj-Hflji 

<H1^, nflEM-, ofle^ ^4 zj-o, ^ 0-71 <gfi7> H <J1A S ^f-^ 3* ^llL^. 

HS, ^ -8-71 ^ afl^cofl ^*Rr w o >^^ ^IL^l^ ^*fl^^^ 4f 

<31> ^-71 M-^4^^*M^ V ^ #7] u^oj*].^ ^oj ^J* 2]-0.ig ^ -B-7) 

o] ;gJ= = <^l*Kr JL2f7> ^1 ^1 ^ ^ £U, ^71 Ui^- 3^ *r^o] 

^*Hr #71 ^-cfl^ O.S °]##5E7} 3f3ES»fl 

7^}€ ^Bl7> $lcf. o^*]- ^ JIB^H, ^1-71 M-^^-^^fl^^- ^ #7l M^*} 
^ ^£r, ofl* 1 tfl^l ^ 30 ^£5L ^ SZ^, tiV^^^^ 

^ 3 ^ 10 ^ &£f. 
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1020020079187 #^ 2003/4/28 

<32> £ t^o)] A>-g-£]^ ^ol^-iE^ll- #3°H #7] ^1^*71^, 

<33> oj: 0 ]^ JE^ll- ^ #eH^ ^-^l^o] s.^, ^ol^JH^-711- ^ 

SAi, Helt^Siii (trifluoroethylene), ^lH^^-^-S^l 'i^l 
(tetraf luoroethylene) , ^-c] a] \=| (styrene-divinyl benzene), a , .£3 , |3 ^ 

( a , p-trifluorostyrene), 31 (styrene), = (imide), 
(sulfone), SL^^N! (phosphazene) , <>ll 31^1 31 7\]%t (etherether ketone), 
^•a>o]^ (ethylene oxide), l-^^l^^l (polyphenylene sulfide) iE^ #1)=^ 

7] (aromatic group) ^ JlSlreH (homopolymer) ^ S-I-eH (copolymer) ^ 

<34> ^ W>eV^^ 7l ]^ ( AJ-71 ^ol^JS^-711- ^ ^t^, ZL ^ ^ «l=^£q ^ 

3J^7} 90% ZL^sj-^^x^ (highly fluorinated polymer)* ^ ^14. 

<35> S *V ( ^ol^JH^7ll- £±r #SH^r, ^ifl^l <#o)£-MQ7}3.*] ^g. 

vflolH (sulfonate)* 7}*H , ^ifl ^ ^ifl^ ^^7>H1 Ir^*}^ 
^ ^i€4^ xfl-^ # #^4^1 7ft^ 7 > 90% ol#*l, ^vilolBJl 

-I-sHI^M (highly fluorinated polymer with sulfonate groups)* S^rlr *r Sl^r- 
<36> ^1^-^715 f S ] D ]^H i <^1# s.^, nl^^^l ^13,282,875^, *H 

4,358,5453:, *fl4 , 940 , 525 JL , ^5,422,4115: ^1 7M)3<H 91^ °l-8^t 4 s ii^r 
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<37> _ MS02CFR f CF 2 0[CFYCF 2 0] n CF=CF2 3:^*11 S.JfE] °>-&<H*l^ iL5.#sH , # 

7} ^HMfl; ^ ^1131, ^-S^ls]- o]]^^, ^^^^Ll)ol^£L a-*efl^, 

Z] ti]^ oflEflH ^o\)A] ^>l4 Ol^l-o) cjB^^ S JfEi uVS-O^]^ 3.^v\7} o) 

*r 5^. R f ^ 1-41, 1 vfl^l ios] 3]#^S^7l ^\ 

M^r Iri, *l-EL^-^7l , ^^71, -0Me7l f^H <>1 *fl 

<38> fiS *13Hel ^iflSf 

< 39 > -0-[CFR , f ] b [CFR f ] a S0 3 Y5. S^tt ^^B7l (pendant groups )# 5Hr l-e^S 

o^ol-g-jn^yll- ^ ^^^^ oj-g-^ - ojcf. ojnfl, a ^ 0 3^, b^r 0 

3oH, a +b^ 1°H, R f ^ R' f ^ zj-z}-, ^S.^*}, fi£ ^^^o.s. 

° a v ^7l ^^Ai ^^SH, Y^r ^r± 3L±z M^^l^r . 

<40> si c}= 3^*1 ^ ^ij)^ ZS0 2 -[CF 2 ]a-[CFR f ] b -0-S. S^s)^ ^B7l 

(pendant groups)* £tt #5E.H #^S.#^^7> °H , ^S^, 

(aryl radical)°H; a ^ o 2 °M ; b^ 0 ^^1 2^; a +b^ 0°1 ^>q^ ; R f ^ p, 

CI, 1 102] ^#^S.^^7l, Bji^ l vfl^j 10^1 #-¥-£.5. #SS^7l 

<41> ZL oflS^r, 
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<43> S. #eH7> oj-g-^ ^ ojcf. olufl, m ^ Oil 4 e ^o^, n> P) q ^ 

^ *H51 tsVM^r 0iL4 €■ ^°H; A lf A 2 , A 3 ^ ^71, ^S.^*}, CyF 2y+ i (yfe 0 
iL4 €■ °14), 0R7l (R£ M7l, ^#^S^^7l, o>^7] #o)l^ ^d^^cf), 
CF=CF 2 , CN, N0 2 , OH ^^H; S0 3 H, P0 3 H 2 , CH 2 P0 3 H 2> C0OH, 0S0 3 H, 0P0 3 H 2) 

0ArS0 3 H (Ar^r "o v ^°14), NR 3 + (R£r <£Q7] , tf^£.3.<£Q7] , <s>^7l ^<HH -*}^ 
€4), CH 2 NR 3 + (R^r ^71, 31)1-^5.^71, 6V^7l f^H #^4) f^H ^ 

< 44 > ^ q-^4^«H^^ 5>M^i, cje^ <£ol^«r7l« 5fe l^H^r ^ 

2:# ^ ^i^MHH JL^A]7l^ «>^1^ (binder)^ <S^S. 

<45> M^S] q^^^n^ t=*, H tfl^ jpg^ ^^-o. o i o. 1 4 > ^] 7 \ 

H-T" 4^4^*M^ 7j- £7 > 4^*>7fl *1*>£U, ^71 ^]7> Ui^- 

£15131*13 ^^M^l 3|-£^7fl #7>^- ^ olE^ JL3i*M ^"71 4^4t 

^^^^ ^ 30 vfl*l 200Affli ^ 4 1 5&4. 

<47> #^^o^ ^oj-g. -g-Ol^Til *V7l fl*JM*r, ^ ^^MHB M-ii 

°d7.>^ 4 71 5^1- ^ 7 >Al7l^ tiV^^Cf. 4 V 7l 4^743 71 Bll- # 
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S>7l ^71 #s °1 #7l q-^^^H °]^tmL 

Q^-grO] ^^M-H, ^4^^-^ #71 H-i^*}-^ 71^7} ^7>tl4. 

< 48 > <#o]£-s$ Tfl^^^lS-Ai^, c^H- -^-71 o.-e- <#°l£r (organic onium 

cation)**! Af-g-^ ^ oicf. -H-71 SL^ ^o]^o_^Ai^ > s.^ ? ^ - ^ tL E :| o_ 

-fM SL^ ^o]-2. =ol ^4. oj-s.-.^ o.^^ -fi-5L£ -fM JL^ <#o)^ ^3 
o] ofl^^ ^el-g- #se}o]= ( C etyl pyridium chloride), 

(lauryl pyridium chloride), n-^Al-t-ll^ B sHlH^S.^ H^a|- 0 1^ 
(n-hexadecyl tr ime thy 1 ammonium bromide) *§-°] slty . 

<49> ^ ^^jA^lA^, ^O^Aj 7ll^S-^^7> t^^f 5>TT ^^?11^H 14 

<50> 3go.^ ^^7>^- ^o]^iE^-7l# €el^« ^^}7l ^SH #71 #SH7> 

^-71-g-^ofl -g-Sfl^ ^E^-g-ofl o. -Hl^Cf. ^-71 ^ -g-nfl S ^ ^ , ^ ^- ^ , EflB^V 

ol^s^^: (tetrahydrofuran : THF) , ^Hllii-g-oH^- (di-methylformamide : DMF), 
n-^lllsll-^^fe (n-methylpyrrolidone : NMP), ol^HS-^lM- (IPA) f-°l ^ iE^b 
a>-§-^ ^ 014. ie^, aJ- 7 ) ^-71-g-nfl cflAi^ ^-o] a}-^ 91^, #71 

^.g-on ^ofl ^ ^-AUl^lrf. o] jz^cHlA-i ^ ^/5E^r ^^7>^ 

Sl7> ^JW. 
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1020020079187 #^ °^\- 2003/4/28 

< 52 > 3go.^ ^±<Qx}7\ £#S)4 ^5^-g-^# 4~§-*r4, 4^-^-4*1^4* ^ 

<8*rfe U-^^-SH, -g-4^r^ (solvent casting)* 4*4 4 < £tr « 0 >^o] a>-§-^ ^ 
514. 4^444*11 ^4£r -fM-g-nfl!- ^A]^<Lsm ^€4. 

<53> o]^Ha^ ; 4^4-4*^4* 4"8"4 4^444 ^'4^4 444 ^ 

^44. 

<54> 4^444444^ Ifs}^ 4444* 4"8-*Rr 

^-ff-4 4 ^-44 , 4# #4, rit 45-5- 4-§-*l"& PEMFC (polymer electrolyte 
membrane fuel eel 1)4 ^-g-€ ^ 4 °-4 , PEMFC4 ^4 ^3.4, *im*4- #4 * 
W4, ^1 4*4*4* <£S-3- 4*4^r 43*)m*<?i£.4*H£ 3*€ ^ &4. 
^-4, ^m*^**-*]* ^SS A>-g-4^ 4^1 4*4^44*11 4^ *-g-44 3*€ ^ 
5£4. 

<55> a- ^oflA^, 4^ 4 ^ti}-§-ol ojc>|4^ 7fl i^; 4^4 444*°] 444^r 

ofl^=; 4 #4 7Bi=4 44 4:^4 4°H 344^ 4*11 4 4* 3-44^ 4^-4 
44 444, 44 ^«fll D -li^1 3HH -£44 4€- ^t^^fll^i 

4-§-4^r 4 £-44* 4^44. 

<56> *£ 7 ] 4^.4 4444* ^44ir #^* 5.444. 4-7] 

#4 °J44 4=4 ♦ 44 €441- 5444. 44 #4^4^, 4* #4, ^ 

^444£-#*fl (Pt/C^4) 4 4*€ 4 514. 

<57> 47I 4^^, ri, 447 r ^, "114* , 44* ^-4 £* 4s^] 444** # 
44^1^ 44#* 5444. 471 44#£- #4 °J44 4°l^-^44# 4^ *44» 
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<58> ^-71 7fli=5f ofl^oj] A}-g-5^ #nfl^ #0^^ ^nfl^-^§ 

<r 5^ *Hl7l^- (micropore) * ^tt JH^T^r A>-g-^ ^ oicf. ^ 
afliM^, ^"M. Tfl^l;^, oHl^^M.^, %^^«-^ ( eV^M-^ o.«o s > ( g:- 

<59> 7 fl^c^ ofl^co^ #nflf^ #7} 1^4^*1*11 ^4 ^#*r^- 

IH^S^ ?r£-*IM^ $14. #4**1 2) € ^sfl o] 3)^, PTFE 
(polytetrafluoroethylene) ^4 ^ -H£-*r» S.^\JL <&°.^ , #7] 

Jl£-7Rr ^ (sintering) 9X^. 7}^sKF§^ iK^i^, ^ ^ ^1 «_>-§-!- 4 7l 

<£]cl5>| PTFE ^4 ^--B- i^>Jl oVoflA^ y>^ ^ 
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MK^sm 4£-slH43 o^^di ^s\o] ^14. «H^e)£ ^"71 ±^ 

JL^-t^ ^4 <H 5U4-. 

<61> 7fl:^=4 ofl^^o) cr^ S-tlofl 4°^ ^ 

SllHS, 47HH^ ^*>4 ^Cf. 

<62> ^-£-#44 ^fl^^l ^€ <r <£l^r 4^, ^3^7}^, ^Ej-g-, 

f-^r &4. 

^^-H- ^ $14. #4 ^ -B-71 ^SSAi^, ofll- Pfl^ ( oim^r 4-§"€ 

<64> t-143- wH^>7fl^ ( ^-71 <$£.^ *im-i:^-§-^44. -g- ^4 ^s-^m, 

43- ji ^£21 i^i^f ^ ^4. oieltb ^ #efl^l 4^H14#<£^ 

4°H4 : c7, "flfM: aS.^j2.4 afl^l , ^tiV^^S. 6~16 f^%4 4^J£ p)1^ 

^-S-^-i- 4~§-*Vfe 34 ^44 44^14. ^514 ^m*^-§-^* 4-B-4^ tj^- 
<h1sl, ^-71 4^^*11 ^4°fl £1 *H ^ -8-71 <aiL2l h.s^4 ^4 ci3- <^1 
t^4 4^r ^H> v 4 ^ Si-i-i: ^4. 

<65> o^HlA-1^, ^AH1§ ^Cx} wVtg^ 4^- ^Ml*l-7ll ^£W4. ZL5^4 

4 4^3 a>^-oi ^>7l4 ^^His tt^4^ 4^ 444. 

<66> <^AH1 1 4^4^*11^44 *H^:> 
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<67> 220-270 m7g^ X^3-§- 5fe ^-S-lSM-olH q-^*> (Montmor i 1 lonite K 10, 

Aldrich^ afl^-) 10g, 41 S)B}# #^e>o]^. o.lg, o^^^K* 30m 11- ^ 

*>$m. (Nafion) £ °o^l-^jE^7lS.Ai #it|lolB7l» ZL#2}-#sHolcK 

<69> ul-Sj^- l g gfl^Sl 14^^ -g-oflsj. 3g o.^ S-ilSM-olH M"^*} O.lg^l 

"s" ^ 80 °C £\ -ZrS.^}*] Sj= 70*1 # ^-9} y^}7\] JZVV^SL^*] , M-t^^H ^ ^^-§- 

<70> ol^l <^<>|^1 ^eisll- -frii)^ 3H1 .f ; qt 130°C^ ^5Lo)1a^ qt 4^ ^ 

<7i> <^A]ofl 2 - *fl-§-^ 

41" -£ H M^^m. ojnfl, aj-^Sfe. qj 50 o C^l^i, 2M ^m-Sr^n 

<74> <ti]iIIofl i> 
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<75> ^4^Sfl^^ M-^^1151- A>-g-*V 3* ^l^^ZL^ ^]c| 2 

4 ^£L^1» *H2:«W, 22f ££r S£*HH ^-ff^^l ^l^ 

<76> <3J§ 71-^3}- 1 - Olf^nno] ti ]51> 

<77> ^Ajaj] loflA] <g£ ^Axj£n f ( 4^^ (4-point probe 

method)^ °l-g-«H, 25°C , 50°C g 75°C^ £r£»H ^^o.^, ^ & 1*H 

£.3. <y^tb M-^117 (Nafionll7, 

<78> 1] 





25 U C 


50 "C 


75 U C 


^AH| 1 


0.046 S/cm 


0.066 S/cm 


0.11 S/cm 


M-B1*117 


0.060 S/'cm 


Saw 


0.12 S/cm 



<79> a loll M-El-\+ ^°1 1^ M-^^SM^ M-^^11731- 71^1 Cflf-tb 

^21 Oj-^trrr-i. & o)jl o] £ ^ o] ^4^*fl H^ 0 1 , $ 

<80> <ig 7[lif 2 - ^1^ ^ ^^11 ^ ^7>> 

< 8 i> i^^-^^^l nfl^ol ^^-*>^ M-ii^-^tfl^^ a|| ^7HH 

*8 (swelling) ^#*1 t^tB}. M^^^M^ ^¥ ^1 ^^8: M-^^- 
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^afl^-i- ^l^^-B-^^l ^ ^S. (degree of swelling)-!- ^^SlS. 

<82> .gAH loflA^ ^-i^T^sM^* 4 M^£^ *fllM^r-g-^*h ^1^*4 ^ 

#W]7> V.191 ^^^6\] Z}-Z}- 2*1*1 ^ ^1, M-^4^*fl^^ ^1^^7> 

^*}<%SL*), zl ^I2f# S 2^1 q-EHl&i=r. a] in-* 3l*H M-^^rll7^1 ifltb 

S 2<Hl ^-o] ufEfvfl^Cf. ^^# 7 >^ ( ^^-§-^1 #ZL7l ^1 
^ #*fl^^ *H3"i- 7]^o.S th n^A¥:2\ B ^t°]4. 

<83> [5. 2] 





4M iW^Hr-g-"^ 




1 


0.80 % 


40% 




62% 


124% 



<84> S 2°fl q-Ef^ W]-^- ^ol, ^Al<^l l£\ 14^4^^^^^ ^^^7|.^ol q-^^117 

^§-*Rr ^4-^1 5a°H, ^im*^ as.^^7> <3*il€ =r , 4ef ^71 <3 
^.^^1^ ^ s# * ^€ *r 9XA. 

<86> <^7>^4 3 - <as.;£*l ^^g- til JH> 
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<87> £ lofl U(-B}\+ ti><2f ^-o], ^-f^^H ^X|afl 2£) ^^^1 Hl^l 1^ 

JL2J-] 

<88> «V^o^ l^^^M^ ^^#2)- ^ -^-71 "gfiS] <3*11*Rr 

"fl-f W€ 7MH ^*H-^ 3^ °l^^££t 7WJ1 ^Cf. t£x$ 

1MJ-€*}. 
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13^8- 11 

<#7] ^el^flolH (silicate) M-^^^>« i , 

^71 ^?1HB M^*Rr 7M^, 4>7l ufic^^ % A}o]6\) # 7 ] 

^z)v\7\ (intercalation) £)<H Si^q. # 7 1 M-i^*]-^ #<>1 <£^. 

2] 

*fl 1 %H1 SH*!, -*7l ^^HHtt i^<>lS (smectite), ^H^^lS 
(vermiculite), its. 0 ) *M H (hal loysite) , Xle^HS (sericite), v}o}?} (mica) ^ 

^# ^o\)*\ ^A5L *m 

[3^8" 3] 

*fl 2 9X°]*\, -#7] i^Efole^ s.S.l^q-ol e (montmorillonite), *V^M" 

0 1H (saponite), wfl °1 ^sj-^H (beidel 1 ite) , (nontronite) ,. .^MeMB 

(hectorite), (stevensite) ^ °]&2>\ #^J£)fe ^ ^ 

4] 

XI 1 Sa^l, ^"71 ^^^jolH M-^^^ H7l^ 1 ifl^l lOOnmtl 3* ^ 
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5] 

*ii i *<hi 5a°H. #71 #eH3 ^01-2,^71^ ^^7i, 7>5^7i, «y^7i , 

[^*J- 7] 

(trifluoroethylene), 3lHsl-# J f--£.3.oll ^ ^ (tetraf luoroethylene) , iB^-t] 
Hi ^ ^ (styrene-divinyl benzene), a , f3 , {3 -He|#^-.S.3.£iE] iffl ( a , p , £ 
-trifluorostyrene), ^1 (styrene), ©Hs. (imide), (sulfone), i^Sr^fl 

(phosphazene), <Hl 3] s.ofl Efl a. ?fl*§. (etherether ketone), <^1^^1^-a>o]c (ethylene 
oxide), -1-^ ^ll^^l ^2}- 0 l^ (polyphenylene sulfide) ^^7} (aromatic group) 

£1 JLS.^SH (homopolymer) ^ (copolymer) ^ olfs] -fi-J£;*ll * ^js.^ jg. 

8] 

*H 1 %H1 $X°]*\, #71 #eH*r, ^ofi ^ol^rjil^lS^ #^7l# 7} 
=L ^ EJ-±:^7H1 l-^7>ol 7)1 ^ ^dfc^H 7)^ 

3 l:^7>ol 7g^ 7 > 90% ^iMlolHZLl-sl-#^o] (highly 
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fluorinated polymer with sulfonate groups)!- itr^b 7 Aik ^$°.S. M-i^^ 

1 91 

XI 1 $a°H, ^"71 i4^^«M^ -r-^l^ 30 200/zm^ ^ 

[^^J- 10] 

s&7) A l % V *fl*l 9 %H1 <4€- M-^^^M 1 ^ 

[3^*8- 11] 

*fl lO'lH 91°]*], ^7} 7i\±.EL^ £^*Kr 
12] 

[^^8- 13] 
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